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DETAILED ACTION 

Election/Restrictions 

1 . Claims 1 3-1 8 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected Invention, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply 
filed on 12/12/2005. 

2. Applicant's election with traverse of Group II, claims 1-12 and 19-20 in the reply 
filed on 12/12/2005 is acknowledged. The traversal is on the ground(s) that claims 1-12 
and 19-20 are readable on the elected invention. This is not found persuasive because, 
the claims of Group I lack the subtracter, clamp circuit and the gain amplifier provided in 
Group II. Therefore, the claims of Group II are distinct and have separate utility from 
Group I. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Objections 

3. Claim 1 9 is objected to because of.the following informalities: 

In claim 19, lines 2-3, "receiving its input an input" should be changed to 
--receiving as its input, an input --. 

Appropriate correction is required. 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-2, and 8-9, and 10 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

In claim 1, lines 3-6, the recited limitation "a time interval of the first half and for a 
time interval of the second half for the time interval of the first half is unclear because it 
indicates that the time interval of the first half is further divided into two additional parts. 
Further clarification of this limitation is needed. 

In claim 2, lines 4-5, the recited limitation "a reference signal becoming a 
reference" does not indicate or what type of signal comprises the reference signal or 
which from which circuit does it originate. 

In claim 8-9, lines 5-6, and claim 10, lines 20-21, the recited limitation "the 
reference signal becoming a reference" does not indicate or what type of signal 
comprises the reference signal or which from which circuit does it originate. 

All claims dependent upon the claims above also inherit the indefiniteness of the 
indicated claims. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



Application/Control Number: 10/784,494 Page 4 

Art Unit: 2878 

7. Claims 1-3, 6-9, and 19-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fossum (U.S. Patent No. 5,841,126). 

Regarding claim 1, Fossum shows in Figs. 5A-B a signal processing circuit 
(column circuit), comprising: a sample/hold circuit (combination of first and second 
holding capacitors 510 and 512) for sampling an input signal separately inputted for a 
time interval of the first half and for a time interval of the second half for the time interval 
of the first half and for holding the inputted signal for the time interval of the second half 
(col. 5, lines 58-68); a subtracter (combination of DDS (520), COL (522 and 524)) for 
taking a difference between the sampled and held signal and the inputted signal; and a 
voltage clamp circuit (transistors 550 and 552) for receiving as its input a signal from the 
subtracter, wherein the voltage clamp circuit carries out clamping for a part of or all of 
the time interval if the first half (col. 6, lines 35-39, and lines 46-51). 

Regarding claim 2, Fossum shows in Figs. 1, and 5A-B a signal processing 
circuit which receives as its input an optical signal obtained due to storage of electric 
charges generated due to light incident upon photoelectric charges generated due to 
light incident upon photoelectric converter, and a reference signal becoming a reference 
for the photoelectric converter (col. 3, lines 5-21), wherein the optical signal is inputted 
for the time interval of the first half and reference signal (reset noise) is inputted of the 
time interval of the second half, or the first half and the optical signal is inputted for the 
time interval of the second half (col. 6, lines 23-34). 
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Regarding claim 3, Fossum shows in Fig. 5B a circuit (output driver circuit (554 
and 556)) for sampling a signal from the voltage clamp circuit for the time interval of the 
second half to hold the sampled signal. 

Regarding claim 6, Fossum shows in Figs. 5A-B an image sensor IC, comprising 
the signal processing circuit as claimed in claim 2] which is formed together with 
photoelectric converter on one semiconductor substrate. 

Regarding claim 7, Fossum shows in Figs. 5A-B an image sensor, comprising 
the signal processing circuit (column circuit) and the photoelectric converter (pixel) as 
claimed in claim 2. 

Regarding claim 8, Fossum shows in Figs. 5A-B an image sensor, comprising: 
read means (504, photodiode) for reading out an optical signal and a reference signal 
(reset noise) to a common signal line, wherein the optical signal is obtained due to 
storage of electric charges generated due to light incident upon photoelectric converter 
(col. 5, lines 40-43) and the reference signal (reset noise) is becoming a reference for 
the photoelectric converter (column circuit); a sample/hold circuit (capacitors 510 and 
512) for receiving as its input a signal from the common signal line; and a subtracter 
(combination of DDS (520), COL (522 and 524)) for taking and amplifying a difference 
between the sampled and held signal and the inputted signal (col. 6, lines 51-58). 

Regarding claim 9, Fossum shows in Figs. 5A-B an image sensor, comprising: a 
first hold circuit for holding an optical signal (combination of photodiode (502) and 
follower (508)) obtained due to storage of electric charges generated due to light 
incident upon photoelectric converter (col. 5, lines 40-43); a second hold circuit for 
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holding a reference signal becoming a reference for the photoelectric converter (column 
circuit); read means (514, i.e., row select transistor) for reading out the optical signal 
and the reference signal which are held in order to a common signal line; a sample/hold 
circuit for receiving as its input a signal from the common signal line (capacitors 510 and 
512); and a subtracter (combination of DDS (520), COL (522 and 524)) for taking and 
amplifying a difference between the sampled and held signal and the inputted signal 
(col. 6, lines 51-58). 

Regarding claim 19, Fossum shows in Figs. 5A-B a signal processing method for 
use in a signal processing circuit comprising at least: a sample/hold circuit (combination 
of first and second holding capacitors 510 and 512) for receiving its input an input signal 
having a time interval of the first half and a time interval of the second half (col. 5, lines 
58-68); a subtracter (combination of DDS (520), COL (522 and 524)) for receiving as its 
input a signal from the sample/hold circuit and the input signal; and a voltage clamp 
circuit (transistors 550 and 552) for receiving as its input a signal from the subtracter 
and a reference voltage, wherein: the sample/hold circuit (combination of first and 
second holding capacitors 510 and 512), for the time interval of the first half of the input 
signal, holds the input signal and outputs the held input signal to the subtracter (col. 8, 
lines 57-59); the subtracter (combination of DDS (520), COL (522 and 524)), for the 
time interval of the second half of the input signal, outputs a difference signal exhibiting 
a difference between a signal from the sample/hold circuit and the input signal to the 
clamp circuit (col. 8, lines 64-66 and col. 9, lines 27-31); and the voltage clamp circuit 
(transistors 550 and 552), for the time interval of the first half, clamps an output signal of 
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the voltage clamp circuit to the reference voltage, and for the time interval of the second 
half, superimposes the difference signal on the reference voltage (col. 6, lines 46-58). 

Regarding claim 20, Fossum shows in Figs. 5A-B a signal processing method 
according to claim 19, wherein an output signal from the sample/hold circuit and the 
input signal are amplified to be inputted to the subtracter. 
8. Claims 1, 4-5, and 10-12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sauer (U.S. Patent No. 6,320,616 B1). 

Regarding claim 1, Sauer shows in Fig .1, a signal processing circuit (150), 
comprising: a sample/hold circuit (combination of transistor (SH), C1 and C2) for 
sampling an input signal separately inputted for a time interval of the first half and for a 
time interval of the second half for the time interval of the first half and for holding the 
inputted signal for the time interval of the second half: a subtracter (combination of node 
(157) and node (156), col. 5, lines 16-28) for taking a difference between the sampled 
and held signal and the inputted signal; and a voltage clamp circuit (gate of transistor 
(M5), clamp line (CL)) for receiving as its input a signal for the subtracter, wherein the 
voltage clamp circuit carries out clamping for a part of or all of the time interval if the first 
half. 

Regarding claim 4, Sauer shows in Fig .1 , a gain amplifier (combination of 
transistor (M6), and buffer) for amplifying a signal from the voltage clamp circuit (gate of 
transistor (M5), clamp line (CL)), wherein a reference voltage (reset noise) for the gain 
amplifier and a first reference voltage used to carry out the clamping in the voltage 
clamp circuit are common to each other (col. 4, line 55-60). 
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Regarding claim 5, Sauer shows in Fig .1, that a reference voltage (reset noise) 
for the subtracter and a first reference voltage used to carry out the clamping in the 
voltage clamp circuit are common to each other (the voltage taken from R1 COL_READ 

(X)). 

Regarding claim 10, Sauer shows in Fig .1 an image sensor, comprising: a 
photoelectric converter (110, i.e., APS pixel); a signal processing circuit (150) for 
receiving as its input a signal of the photoelectric converter; a signal output terminal 
(source terminal of M3) connected to an input terminal of the signal processing circuit 
(150); a reference voltage terminal (COLJREAD (X) line) connected to a terminal at 
which a reference voltage for the signal processing circuit appears; a reference voltage 
circuit (load transistor (MN1)); and a resistor (R1) provided between the reference 
voltage circuit (load transistor (MN1)) and the reference voltage terminal (COL_READ 
(X) line), the signal processing circuit comprising: a sample/hold circuit (combination of 
transistor (SH), C1 and C2) for separately receiving as its input an optical signal and a 
reference signal for a time interval of the first half and for a time interval of the second 
half to sample the inputted signal for the time interval of the second half, wherein the 
optical signal for the time interval of the second half, wherein the optical signal is 
obtained due to storage of electric charges generated due to light incident upon a 
photoelectric conversion area (116, i.e., photodetector) of the photoelectric converter 
(110, i.e., APS pixel) and the reference signal (COL_READ (X) line) is becoming a 
reference for the photoelectric converter; a subtracter (combination of node (157) and 
node (156), col. 5, lines 16-28) for taking a difference between the sampled and held 
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signal and the inputted signal; and a voltage clamp circuit (gate of transistor (M5), clamp 
line (CL)) for clamping a signal from the subtracter for the time interval of the first half, 
wherein of a reference voltage for the voltage clamp circuit and a reference voltage for 
the subtracter is supplied through the reference voltage terminal. 

Regarding claim 1 1 , a plurality of image sensor ICs (one of a 640(H)x480(V) APS 
array) each as claimed in claimlO, wherein reference voltage terminals of the plurality of 
image sensor ICs are electrically connected to one another (coL2, lines 47-54). 

Regarding claim 12, An image sensor IC according to claim 10, further 
comprising a gain amplifier (combination of transistor (M6), and buffer) for amplifying 
the clamped signal, wherein a reference voltage for the gain amplifier (combination of 
transistor (M6), and buffer, col. 4, line 55-60) is supplied through the reference voltage 
terminal. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Fossum (U.S. Patent No. 5,949,483) discloses an active pixel sensor array with 
multireolution readout. 

Kokubun (Publication No. U.S. 2003/0146369 A1) discloses a correlated double 
sampling circuit and CMOS image sensor including the same. 

Machida (Publication No. U.S. 2002/0166949 A1) discloses a photoelectric 
converter. 



Application/Control Number: 10/784,494 



Page 10 



Art Unit: 2878 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Wyatt whose telephone number is (571)-272- 
5974. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the .examiner's 
supervisor, Georgia Epps can be reached on (571)-272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



K.W. 




